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(http://creativecomwww.elsevier.com/locate/piscEditorialThis special edition of Perspectives in Sciences (PISC)
aggregates a number of contributions to the 29th annual
meeting of the German Society for Trace Elements and
Minerals (GMS, www.gmsev.de), held in Berlin, Sept. 13th–
15th 2013. The topic of the meeting was “Tracing the trace
elements - diagnostics and medical importance”.
The participants were given a warm welcome by the
current president of the GMS, Prof. B. Michalke, who called
for a more active role of the society and its members in the
general public. Prof. J. Köhrle from Berlin promptly
answered this appeal and provided a colourful thought-
provoking public presentation on “Selenium - all over the
place”. He covered a wide spectrum from its initial
description by Jöns Jakob Berzelius in 1818 via its biological
and medical meaning as the central component of essential
selenoenzymes to its perspective as a health-supporting
supplement (Schomburg and Köhrle, 2008). Yet, he did not
miss to mention the down side of selenium, as Paracelsus
already pointed out that “dose makes the poison” in the
16th century. There have been several incidents of human
errors in preparing or dosing selenium-containing supple-
ments (Sutter et al., 2008). In this respect, a balanced
nutrition is most important, and in case of supplementation
attempts, natural sources like paranuts (cave: even cases of
paranut-induced selenosis have been described) and certi-
ﬁed supplements should be preferred instead of dubious
sources. The provocative hypothesis on the importance of
selenium for understanding heavy metal poisoning con-
cluded this inspiring talk.
The excellent discussion platform provided by the GMS
became most operative at the opening dinner, where the
important roles of trace elements in nutrition and health
were critically discussed and questioned. Scientiﬁc facts,
brave theories, joy and laughter dominated the event, and
novel ideas and synergisms were sought for and found. This
relaxed opening was soon followed by a tight scientiﬁc
program starting early the next morning at the “Seminaris
Campus Hotel Berlin”, freshly crowned as probably Ger-
many's best meeting site.
The ﬁrst series of presentations stressed the importance
of reliable and precise assays and test systems in basic and
clinical research. Reliable methodology is key to valid data,
especially in view of the growing number of recently0.1016/j.pisc.2015.01.001
he Author. Published by Elsevier GmbH. This is an o
mons.org/licenses/by/4.0/).retracted publications in prestigious journals. In this
respect, a helpful and learned framework is bundled in
the GMS thanks to the technical expertise of its active
members and associated organisations, covering a variety of
disciplines including biology, veterinary and human medi-
cine, biochemistry, toxicology and analytical chemistry. This
conceptual diversity was nicely reﬂected by the ﬁrst pre-
senters, who were covering the different assay and detec-
tion methods of their particular favourite elements along
with respective pitfalls and limitations from a personal
point of view thereby enabling a balanced and critical
perspective to the audience (Bakaeva et al., 2015; Hybsier
et al., 2015). A lively discussion followed underlining the
importance of high-quality materials and standardized
methods for valid and reproducible research. This scientiﬁc
exchange was supported by several of the posters as they
presented novel models and model systems (Richarz et al.,
2015; Wiehe et al., 2015; Pietschmann et al., 2015; Brugger
et al., 2015), along with molecular and systemic effects
(Stoedter et al., 2015; Micke et al., 2015; Martitz et al.,
2015) and techniques (Scharpf et al., 2015; Czuban et al.,
2015; Keil et al., 2015) dealing with trace element actions
and analysis.
The second set of talks highlighted the importance of
certain trace elements for veterinarian and human medi-
cine, plants and the ecosystem. Zinc was a focus, especially
in relation to its role in the immune system (Maywald and
Rink 2015). Suitable biomarkers for better judging the
individual zinc status are obviously still missing (Schulze
et al. 2015), as serum concentrations seem not to reliably
reﬂecting the intracellular levels.
The situation for iodine is different. Its status can be
quantiﬁed from a 24-h urine sample. According to the latest
SHIP data, Germany does no longer belong to the countries
with profound iodine deﬁciency; however, the decreasing
trend as especially observed in the younger generation calls
for attention (Ittermann, Khattak et al. 2014). Similarly,
interactions of trace elements need to become better
characterized. As an example, the thyroid gland depends
on iodine for thyroid hormone production, and on selenium
for the biosynthesis of selenoenzymes capable of catalysing
the activation and inactivation of thyroid hormones
(Schomburg 2011). Especially in farming, an adequate butpen access article under the CC BY license
L. Schomburg2not an oversupply needs to be ensured in order to support
animal growth, fertility and health (Schöne, Leiterer, 2015).
The risk of trace element poisoning was exempliﬁed in a
presentation on mercury and its passage through the blood-
brain barrier in cell culture models (Lohren et al., 2015).
This topic nicely closed the circle to the opening lecture on
the potential importance of selenium for heavy metal
toxicity.
Another novel aspect of potential trace element actions
was provided when epigenetic alterations on the DNA level
in response to zinc supplementation were presented
(Karweina et al., 2015). This multidisciplinary session was
concluded by a stirring presentation of Dr. G. Banuelos on
the circulation of trace elements in boron-rich agricultural
areas in Florida, and in how far a smart combination of
plants and cultivation technologies enables rich greens in
salt-loaded environments (Bañuelos, 2015). This highly
inspiring talk was appetite stimulating, both literally and
scientiﬁcally.
The afternoon session was started by Prof. J. Linseisen
who puzzled the audience by discussing the dilemma of
calcium supplementation and its seemingly opposing effects
on bone versus cardiovascular health (Li et al., 2012).
Calcium intakes above or below the recommended supply
obviously increase health risks. Well-conducted meta-ana-
lyses may constitute the most reliable scientiﬁc approach in
order to better deﬁne the boundaries and specify the
interactions of trace elements with major disease risks.
This notion was supported by a clinical study on the
prospective importance of selenium in heart failure (Ebner
et al., 2015). Cardiovascular events and convalescence thus
seem to expand the spectrum of proven selenium-
responsive health issues besides cancer, sepsis, thyroid
diseases and infections.
The neurotoxicity of manganese was the next focus
(Fernsebner et al., 2015). The free-living nematode Cae-
norhabditis elegans was introduced as a suitable model
organism for the molecular analysis (Bornhorst et al., 2015).
Among its approx. 1000 cells are 302 neurons, each of which
can speciﬁcally be identiﬁed and its heavy metal-sensitivity
monitored. The novel concept on using relative trace
element concentrations as biomarkers for metabolism was
put forward by Prof. J. Mittag from Sweden. He introduced
the ratio of the essential trace elements copper and
selenium as a diagnostic readout for liver function and for
a differential diagnosis of thyroid hormone resistance
(Mittag and Schomburg, 2015).
The presentation by Prof. V. Gladyshev from Boston
marked the end of the national GMS meeting and the
beginning of the 10th International Symposium on Selenium
in Biology and Medicine 2013. His talk on the genetics of
selenoproteins and their role in redox regulation and long-
evity of the different species broadened the view on trace
elements and constituted a stimulating basis for the follow-
ing days, elegantly linking both formally and topically the
national and international meetings (Labunskyy, Hatﬁeld
et al. 2014).
The speciation of selenium from biological matrices was
the thematic focus session shaped by the GMS within the
international meeting. Matrix-speciﬁc challenges were high-
lighted, and the SAX-ICP-DRC-MS technology was introduced
as a suitable method for speciation of selenium fromcerebrospinal ﬂuid (Solovyev, Berthele et al. 2013). Seleno-
sugars as potential diagnostic biomarkers in humans were
introduced, new selenocompound-patterns in cereals were
presented, reference materials for standardizing selenopro-
tein measurements were asked for, and the selenonium ion
metabolism was suggested as a meaningful personal readout
of selenium turnover. Collectively, these contributions
stressed the complexity of selenium in biological systems
with its numerous small and larger selenium-containing
metabolites, proteins and degradation products, and pro-
vided potential solutions and highly precise and speciﬁc
techniques for precisely specifying the different entities.
Finally, a GMS jury honoured two poster contributions for
their high degree of scientiﬁc quality, interdisciplinary
character and way of presentation, i.e., the posters
authored by S. F. Risnes et al. (Fremgaard Risnes and
Hartwig, 2015) from the Karlsruher Institut für Technologie
(KIT) and N.-P. Becker et al. (Becker et al., 2015) from the
Charité - University Medical School Berlin.
The participants of this annual meeting of the GMS will
hopefully remember the meeting for its excellent scientiﬁc
quality, the great and positive atmosphere and its highly
communicative character. The collection of contributions
assembled in this PISC focus issue is intended to transport
this spirit to the readers providing an impression on the
diversity, fascination and joy that is found both in studying
trace elements in medicine and biology and in attending the
relevant meetings and conferences on this issue.References
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